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Abstractor JP20041 46958 

PROBLEM TO BE SOLVED: To provide a glass 
substrate for information recording medium 
whose smootlnness can be made excellent while 
the purity of the surface is highly maintained and 
to provide its manufacturing method. 
SOLUTION: The glass substrate for information 
recording medium is formed from a disk like glass 
original plate. The glass original plate is formed 
from a multicomponent glass material containing 
at least a silicon oxide in its glass composition. A 
heterogeneous layer having a high silicon oxide 
content in its glass composition compared with 
that of the inner part is formed on the surface of 
the glass original plate by the influence of 
washing liquid at the time of washing of the glass 
original plate. The heterogeneous layer is 
removed until its thickness becomes <=3 nm by 
grinding the surface of the glass original plate. 
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[ ffi .1c (9 ic H ] 
[ si « Jl 1 ] 

[ a « Ji 2 ] 

fluieSMlQJ?3^t^SnmJ.!^T-?i!f)Ic'i:ti|fM>:t-ia5KJl1iciElK<i)a«iES«ftffl 
[ a « Jl 3 ] 

flu ie ^ M 1 <Z) :5" ^ X ffl 5!c ^ C It ^ Ji * !fJ5 © § ft ¥ s :!7" ^ Z * « <Z) n gp © :!?" ^ X ffl 
[ St >1? il 4 ] 

mtilf^ xm^RtSi . ^ © 7 7 ffl 5)c + c a « ffi ^b D (9 <tt c 7 ;u 5 z 0 7 ;b ;& 

i;±iB^iK^b?3!if9?i7Q'>iJ < 1 mt^t^tQ-T'^') . fljie^Mitti^*"^x«s 

Ci)Wffl!>:A$J5U^ HfyX&m'^'C^^I 1 7 ll^Z-y L^titn>Lti7 Jit lJ±fl^lEiib^^5 
<5§#^tfiMt-ttZ^>:i::j;'; . a«mb!»£i)§ft*tffl*itffiirB(!;)^t©-?i?)Z^>; 

[ It >1? JS 5 ] 

a>i?Jiit^'4it?itJi4(?)t)r*Ltnciei!<?)^TSffiie^«#ffl*'7xSi&<?)S3£:55S-?ir)^T 

y 4 r k ss a t « s u . au le jqji of ic ;!r 7 z * is <9 3^ i ic r^s? t *i ^ M 1 1 w 

ffl ij <fe )5t $!a a t 1 1 s V 
[ n ?t Jl 6 ] 

[ si .1? Jl 7 ] 

flu ie w ;!]D 1 1* . y ^ r t > h' ffiffi t J" 7 X ffl ic«ifi u T T « ffSfflSsasttt 

C © i¥ HE 5 ii Bfl ] 
C 0 0 0 1 ] 

s s © 3S ^ ft ^ © 3£ ^ ft lu J; o T n ie tt^ ft ffl ;5" ^ X s ® c 1 t 

<5-?;?)Z. J;'Ji¥U<tt, ^o?*ffllunH^r&l-vra;&ntl$=5#-i4M&'ZT^7Xf^- 
t^-r^5)c1-^fe't**glEMMftffl;&'^XSISo)Siii:5ft;S&'^<9S^i£:5ftCJ;oT#^tL;fe« 

[ 0 0 0 2] 
[ * <Z) J5 «5 ] 

^ftffl^-^XSIS (J-JIT. ffiUT r;5"^X*l5J ^ t 11 ? ) O) « ffl IC BStt 1 ¥ t « 1 
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Z C V C J; o T A - K 7* ^ X ^ 1 f9 n 93 ic » « t ft , X tr > P ;i t ^ IC 0 RJ IC 
[ 0 0 0 3 ] 

■0 Qmn.T' 1 X 9 Q m it ^ m J 15 yk - ^ Y I -7 . :t?"^XS«<?)*ffltT3f«t 

( ffl t w , !tf X I* 1 # 1 . ) . t to . It ;0" ^ X S . tt . It ^2 1; ^ A * (9 

7XttftlClr^UT^t!¥^SlCf^«t^^Ll«fgSiJt«fflUT^©*mtWSnc>:Cd;'J 

fflU« ^iiCH« 0 «fei|i&¥t IJ^S t 3 J; ? lO^fe^JQSiifJS t tL c >; ic J; « 

<5-Sn(55K^^#-»iiiL> ;&"7X*®(7)*Iffltt;ir^X(9t*Ss3o^-?if)ZS*mb% (S iO 

2 ) c m « « V Z o c Q 8 I 0 2 ic m « >: « ^ ^ X S ^5 Q * ffl 7 J^ ;5 ij 'tt 

7X)S)«-?X y f > 7' ^ tl ^ C V IC J; 'K ^miCH«U;fe^»> S l» * »f FSl S ^ ft ^ . ^ 
UT. :!]"^xS1S(9^ffl-?ryf>7tftZa5^<9Ji?ftt« 1 OnmSS^JtftZ. 

[ 0 0 0 4] 

[itISFiiX 1 ] 

^12002-1 50547^ ^/ifffi 
[ 0 0 0 5 ] 

[fgafl*®;^ U ? V t I sSH] 

jff^ra;saMT'4'X5<5t^*3gileE^)Hb;!)*'58i§rftT3t'J> BSSx'^X!? 
* ffl ^ \ y F Y (D^amti J: J h J Itih . ± K ^ <?) 7 X S C ft IC 

jiS"? I) >i L) ? roiii#- o ^ . o t u - !3fe>#5i5ii-?x y f > 7 r ft Z W^^^ 9 t 1 0 
nmS)I^Ufe»^- ffm^ftfe;&"^XS«Q*tMCttv ^*^-SXyf>:7'cJ;oT* 

?s5tl#. t#t^A'7XS*S»i4ff^5X'^ft;feffiE7'-f X5tt> iaiEaSS^btl§lZ;fed;)C 

(7^-fh"X7-) t5!4rtt^t<5Z. 

[ 0 0 0 6 ] 

- :5 , c 0 m t fl? ;^ t ^ :5 « ^ u -7 - J* )S u T II K ft 7X ^ )« II 7 ;^ ij e 7X $s 
)«tffifflu, ;5"^xS«c9*Hicr^l?tl^^lc>;5< - *[iicH«Ufel^*»- 
tP^StZu^iitfrt^L^ftfeo u»u. ufti^l**&, ;&"7XS^-a9*fflic^b 
^«9ic^< slUTDi < , l=ctt:5'^xs*S(?)tiitic:fei)ji^^to)e^teu 

S U T t Z 1 1 1 ft ;fe»f , «fS*&*»f:0' 7 X S*RQ^ ffl ICH« 1 1 

<9^si4r, [Blw^4Scfft)ftZi5t^-?:(7'7XS*5<<)*[i*^^HUTU*?>:i)?Pn1!l*ff 

fgs u ^. 

[ 0 0 0 7 ] 

^©fSHfltt. ±iE<7)d;?5i«£S5^i#Tiu^fetIFa1!i*i;:«gU-7Stft;fet©-?;?)Z. ^ 
<5 g «<] t I C > «l<5)3*^St i, < ftti U -:>-:) > ¥ t «ft .fe fe V t Z C ^ 

t^-??=Z'l«fgle^«^$ffl;(7'7XS*s;j6f^<i)S«it:53Stffi«t-zc>;cJ)Z. 

[ 0 0 0 8 ] 

[iifitlf;*r?;fed;)(9^S] 

7Xffi5)?+C'>5i<^fea*il^b*!5t§€'fE!E'«-^(9;&'7Xtt^d;U5ZRMtt0)*'7X 

t^&*^^»5)i'tftHf¥giEa«#ffl;&"7XS^5c3VnT, 
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Hu 15 7 X « ® . ^ © « ffl C ^ X « ® Q n ^5 ^ It g5 L T ^ X ffl55c + 3V It Z it * 
C 0 0 0 7 ] 

a « m z ic IE «; <9 fg IE Si # ffl ^ X s « (9 fg R > a *: js i ic ie « <9 fg h§ ic u t « 

5l5KJa3ClE«!©*Sfg|ES«ftffl;&'7XS^Sci)»a:S}iCi)fgBfltt. sSj-Kj11 5^ttBS3KJl2 
X«^I(Z)raa3(Z);(r7Xil«i5!CtC3Vitia5SK^b!|3!l<9§*$«i)1 . Zl&J.H.T-?i!f)^0:ti|f 
[0010] 

if IS 4 C ie tt Q ^6 ie H ^ ft ffl ;5' ^ X S ® 9 1^ 3£ ^ a © f6 Bfl tt - ffl Jl 1 » ^ it IS 3 

0) i\ tilth dim Q %m i:: ^ i) ~z . HuiEi-^x^^SR. ^<9;!7'7XM6)c;+ca5!5it^ti!59 

flu lESM Itt X WSJ V JtS u , X/UsK-^ It z 7 § z ^ A 
^^bif^5 3^R7;^i ij±is^iite^biB5ti)§*$ti&)attt^u'i:icd;'K a«iHbit»<5§^ 

C 0 0 1 1 ] 

stSlS5CiElt!ci)*SfgiEa«#ffl;&'7XS*£ti)Sil:S5iti)fgBfltt, iSjKJMl *lii8l5KlS3 

<9iir+i»iciEi;<z)^f*giE^«ftffl;(r^xs*SQ)Sij£:55S?iP)^T, Ciitiif^^iri. 

[001 2 ] 

IC3yl)T, sIsKJMl *M^aS?JM4Ci)l)-r:^»ICiEt!<<)ffifSiE^«ftffl*'7XS*S<i)lii&:5 

d/) Q iJf I^U 1 5ft S t 1 1 a >^ - ^ t f > K i& ffl t ft ffl U , ffi IE $1 5!Q JI of C 7 X 

[0013] 

8l>KJS7CiEtt!c?)*S*giEai^lftffl;&'7XS*£9Si&:^5S9fgBfltt, sSjKJSBiittsljKJSe 
ClEiKQfgBfl cStti) T > fi iE if ;liO I , ^ t > h" iBiffit:^'^ X«^5Q)^HCil^«&U 

[0014] 

0 1 lu t ct ? ic , i^mmmuwm^y xmwi z ] ( ;x t > hut r ^ x s 4s 2 i j ^ 

eiElKri) tt, =y-t-tto):0'^X*S*^^n«1:^'lCtD'>iitir^;fe;5'^X3g^SQ^EtWB 

7X**5R. 7<?)*'7X)iiis)i'+ OS < ^ ta^is^b^tsj^, |D| a 1$ <b 0) ^te ic, 7 

Jl'5z^AK^b?ti^^7;i';5 iJ±S^SK<bi»<9p-';0'>^^< Y t 1 ffitS^^^f^^^^Q 
:5" ^ X *n d; 'J ffm' 7 ft T I ) I . 

c(9f^^^^<9;(;'7X«r4>;UTtt> 7 D - y^>h-n-)*> UKn-)*^^^^^ 
X)S-?s^3Stti;fe.y--?'7'fA:5'7X> 7;i.^y=yij^7--h37'7X« Tunyvi-i-itfy 

X , 7 X ¥ * ft z . 

[0015] 

fl^ilEy--5'"7^z^:^7■7Xtt. ^(onf^xmrn^^cmUkWutum'^b-zcD-mit^^ii^ (s i 
Oe ) V, mb^^h'jo^. (NoL2 0) ^, 7 u ±m±mmiti^)ib-z(Dm.iti) iiy 

L (ColO) V tS5)c'^>; 0 T§t^*"7 Xttff-??) I . 7;i.^ / V iJ ^7- h ^-^ XI*. 

^©sr^xEsK-^ics iOe V, 7;^§z^Al$^bi»vuT<^)IS^b7;^§z':;i^ (ai 2 
O3 ) V, 7;i.:&iJ4Slt^bit»-?i?)ZR2 0 (R = ;&iJ'^A (K) , ;^KiJ^A (Nol) 
, V fy U (LI) ) >Jti5X:a->;UT§C-*'^Xttff-?i?)Z. iaHb^-^XVUTtt. 
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mitV L (L (.2 0) - 8 L 0 I y X . Li ^ 0-AI ^ O3 - S i 0 ^ % l^f y 
X> RO-AI 2 O3 - S iOz%l!fyX9»^^f^hJ. . R0ft7;b*iJ±li^ 
lKib%t;T\U. ^0)R^b-7Y7t=^1L (M») - (Col) . Xhn>f 

^Z. (8^) > K') U (Ba,)¥;yf#it'4+i^c ;&'^Xl*&C'iJffitZ#5)c«^^ 

[001 6 ] 

^s^5r'^xSS2i<5*fflZ^i::. ffj^fs^yub^ (Co) > ^n/^ (cr) . i*(Fe 
) §(^)Ai>?tt^Ad;'ji;zssttBi, i^mm^^r^mt I ^ Y £ ^ . m^r ^ x 9 . * 10 

^ i« IE M« ^* R . A - h" 7- X 5 ^ ffi ¥ ci) ffi ffi ie s c n rf ic n ^ r T ffl 
[0017] 

1 IE \ y K' (3; - [UK t ^ 'WfEiEft^ft <9 t 1 ± t FJfS Q iESffl?g#-iEtf< t il;fefitl * 

S) t I 5/ - 9 S) <^ t ? = C 0) 5/ - 9 1!) tt - y X" © fS S , )f« f g IE it ^ ft © « ^ f # © 

^A^;»fEu^c>:twftytz^(i;), \v h"»fttfeiEa^ft<9tffi»^$?±ufettM-?fi 

toft I C »fJf m V T a I o ^ T , :C" ^ 7 *4S 2 1 IC a 11 ¥;ttt;yf t til . u # 

U> ll»Cf3:3S^(<)iaiEa!S)Hbci)5B»Cd;';> *SfEiEa«#<9*[i#^Q\yK<9$?± 20 

I) I = 

[001 8 ] 

3iS^/'7XS®zitt,Ji8 B 0B01l::«^T^lZt#:¥^1)fflr(RoL)^^^^^^ 
tU<B;0. 1-1. Snm^Si'J, <];UftSL<tt0. 1~1. Onm"??)')- r^rj 
»SU<KO. 1-0. 6nm-?i^Zo«?r,raRoLtt.AFM(l^rBl;^ll»l:T"5/" 
^ ^ y )[^ X y ^±^) ^mi ti^t QH'^J . Ra,iifX^ < ^ j 

cfgsufeEi£iic«:5ini*nifli5lufe'j, (7^>f h'x^- so 

) »'fSSU^t<5I. 

RoLtO. 1 nm*ii^t^^^- ;(r'v7**Bc<)ffSiitl*«'5<S';> ^i@*'Jt)i'>t 
[001 V ] 

7i4lC,;&"7XS^S2ltt«Jl8 B 0601 cm^m,AFM-?;iy^Tft;felX 
LijSit (RP) ftSU<tt1 OntnJ-J(T-?ihI. RPt^-l OnmtjatIV, 
**S2 1 o>^m I ZC^^^^t o)^& (77'\iJt^) *fSftU« 7 y -< i= - t)f ft 
t < ^ , ^UT. HulERoLlC*jttZRP<?)A (RP/Rol) tt, 45*U<tt1 0 
;HT-?i?)Z. RP/R0L»f1 OtjffltZ^, ^iI2ZlCffit«i)(S^T?=»ffgSU, ^yh" 
2:^£ia!i?)Zl)l3:7X'^'JT-ft?R&fffi:tC< <5'J, 7y ^ \' JLy - tfi %^ b t < ^ 40 

[ 0 0 2 0 ] 

02 (fc) CFvtd;?IU, ;&"^ZSfe2 1cr)SH22ctt. fti5f©^*24#i45^ZT9 
Xff-2S*»fff^^tftTl)^. §5l*24tt> ]ia3*(f¥ffl^Jl«tt3iK]SSP*i"ii^o;fel 
4Sttt*U. ^ftYft(5]IfiPt^@^C-,-^.aS|-fTvU;feS^)^2 5tja%SLlJ;?C?f^SJi' 
^41-7 11 Z. ^s^:&"7ZS*52llu«ft;feY)»tt*tflt#ttL, + 9 
\yh";!;^5§^24lC«:5fPl*^iiflj55U;fe'K Blo»iAo;feU«UT77^h"X7-i^ffgS 

[ 0 0 2 1 ] 

HI CmtJ;?IC. #§5*24tt, ^#-?|BlA\P3tl?=^5»r^, i:ft^ft*t;&"^X 50 
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tiiTDj, ^mtryxmml^ti. c t o x f ^ - z n tPMixt ti^ i\ 'f'mRtSim 

IE ti ^ # 0) * 1 C M fli 7 ti S * ¥ C ^ y h" ;yf « 7 +1 U # U T fg ^ t Z 4« f6 IE tt ^ 

±^ftt^^•^±UT?r';.^iSfBlEM«ft>;t^l.fe>;$=lc^^?)^H^^yh■>;<9^EStt^K4i)« 
s iE at s t HI z c »f qf *g ^ s I . 

[0022] 

±iE;{;'7 XS« 2 1 c7)gJi£S Co I) TSiBfl t ^ . 
@ 3 . ^ <9 ;5" ^ X S « 2 1 0 1^ )£ I S t 3l t X S 12 -? ^ . nmClT^t J:J C . 11^7. 
Sfi2 1R> nl;liQII@1 1, JiffiIiIiJR';iSl 2> SfSl^Sl 3> Sf^Jffll*3f5iiJlI 
Si 4« ffSJinilSl 5;JC*ffiJlS5^fe^Jl£iSlSl 6t)iTliiit+lI. 
C 0 0 2 3 ] 

y 5 - t ffl L) T tD 8ft t ^ c ic J; 'J - ^ 0 + P3 JL t * t Z R 58 « Q ^ X « « 
[ 0 0 2 4] 

E r +1 ? . rawB;tioitt, luawsaii^, ISSffSini >; Q 2 Sligic:*; 5= < 

^Lti5:^Z. Utl^<9?tr. mSWBJQItt - ir77.*«Ci))?JftPff^1lVU> S'J^? 

Hfl*^'?7y7^<7):';?=5?^Pil^t®F^i)T^ntffflffl>;tZSte-?^7t)^i? 
. li^T. fa] flu Sill AD I 7 fS - ^©«S^iJttJtfXWfflliCi)ffll) e ^l. ilSA 

[ 0 0 2 5 ] 

=y ij ffl t Z . S , W 6 A y h- c ^ 5)c Isi i§ % $S ^* , X ^ X - K # t » u 

;felXS-?g<5ffl»ueo)t>f«ffit+lIo BuSWfi^OlJJ&ftlSWBiDItt, :5"^X 

I) . 

[ 0 0 2 6 ] 

IilEi3fiJflyiJt^55aia 1 4lC3^LlTtt« WB^:|i;fe:&'7 7«^5(<)SlffllCWiJHuSt^5ifiS 

t 5f t 1 t 111) > C 1^ $ II C ^b «5 IC ^ < @ « U ;feiHb -e U -5 A , □ □ 'f 

^ X * S 2 1 OL t 3# )« -f ^ Z 5t 7 ;i ;5 'J )1S C $1 * t Z C >; C J; o T to I . 

[ 0 0 2 7 ] 

t«to^, «f§Jii)7fe»'5!fiSc3ri)T> ^Bgtt7K»)Sc5i«ttL;fe*'^X«*S2 1a,»> flu 
C*Lr;feffSfj, i^|&#ci)tt«i»Ci)?^*fr> if) I litt|Bl{t«:B!iiif37'7 X«45 2 1 OL0*fflfl5 

tfti. t:Q)<§c, ^7;i.*i;ft7Xi!)Sic5»«ttLfe;&'7X«^52ioL&, ffii^'^x^^s 
2ioL;^6flt«!W*pi:iiiclBlffittc*€u, &lftffiiC/&fgtzc>:cj;'K ^tettjx^ 

3ltit;t;(7'^X^^5tt. ^«9^fflCi);&"^Xii5)i'**'$SU, |nl*'^XS5*&<?)naP«?)*"^Xffl 
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[ 0 0 Z 8 ] 

^izmnit J , ^ 7 Ills 'J ±m^m 4 4 y ikzjf 7 II ^ z 'y L 4 4 y 4 ^ y ^ iin- X 
5=5!t(97j)'K 7i^5?';±ffl^l^;^>iJ^/7J^5z^/A^^>tl('Jl?^#:n.^:5"^x 

* 2 1 OL <9 t ffl Q 'i- ^ + IC tt , X Pi ^ t>f ff^ 5)t 1- +1 T I ) Z . C Q d; ? C 'i^ ^ + IC Pi 11 10 
»fr#53c X*« 2 1 OL<Z)^IIic> •IJiJ t (3? K ft ;X $S )« > 7 il. ;0 U tt7X»)«¥ 

';±si^)i'r^>.(^^7;i/$z'5A'f^>ti('mi)TPE)t'T*i;fe^si2 7^. itKtt 

, B7^^;&ue#>:l)o;fe.illSft^|f^6TtZc>:>;5I. 
[ 0 0 2 9 ] 

fa] )5t )f 55il IC 5^ II T - K ft 0) >f )S t « ffl U ;t # - 7 ;^ 3? 'J tt © J^t ^ )S t ffi ffl t I C 

cd;'j, .gKS2 7<5Ji?f, ^KQffis^tftuaJu, m ^ 'A s z 1 ■» mm ^ M -^-mm t 

ti Z c t W SU ^ V U -7 I) Z . c tL , ^ 7 'J 7K )is ic ^ X * « 2 1 OL 0 « ffl 
tsii?-ttiuvcj;';> i^t*aec^)1&ll*MS27^>fJ^Scxyf>7'?■^l> ra^SS 20 

Z o 

[ 0 0 3 0 ] 

ffl l55t^tt7X)S)l5 >: U T . P H 8 . 0 T © t o) t ffl t Z U >i » * U L) . P H 
3. OtjS^Ll*^, *"^X«^2 1a,<?)^nc1it«U;feW®§J. S^»^<:?iit«%t + ^ 
cR^£tzc>;*«'-??r> #^fl.z;(r7ZS*S2i<Z)3lj*SJtfl&Ttic>i^iiZ. Aft 

^Iie7K^)iVUT> 7ylb?K«K> ^ 7 y ^b7K«I$, ISK, X 

;i.77^>K> mm. m^m. 9 nym. 7 ii^nym. y nym. v 1 '^m^^'^^f ^ t so 
^UT, c +1 ^ <z) ^ » 1^ < t 1 MS? T ti > ^mttij, 

[ 0 0 3 1 ] 

flO IB 5t 7 J^ ^7 'J ;K !fi u T t* , p H *^ 1 0 . byxi^)t(^)-^if.mtJ^Y»&tbi) 

. PH#"10. 5*ii(9me,:&'^X*^R2 1c3LQ)*ffllCl^«U;fe1^«%t + «^CP^St- 
*HS27t*1)glCXyf>7tZC^tliU<^iZ. AftfiSCtt^ 54 
7 ;^ ;G iJ tt7X)Sm V U T . 7XK1t :0 'J 9 AjX^JS, iKWiit t h 0 1 U7kmm, 7 > f z 7 

7X#©«^!g7;^:& ^jjK^m. T\'^7y^ziL)\4 [= y 4 ^o)^m7 iiio viK^m^ 

[ 0 0 3 2 ] 

mb (fc) tt, WiJflU)ft5f5fiilJ»fSfeT*l;fe:5'^X««2 10Li;:a^ll-7. i:<5*HZ!^^PffS 40 

^7\zfi^iz^yxMm'^ro-^t^Z4tyW-^-)X4 7tynm^V\ii (s IMS) t^J 

ffiUT)iySU;fe.SS*tmt7=77-?iP)I. }IISUfe:5"7X**R2 10L©37'7X«ff 

[ 0 0 3 3 ] 

^(Ol&^J:') . 7 )\^ It) V ±m^m 4 7t y h J It] )\. y L 4 t y (Ca,^ ^ ) JklfY 7 t 
V ^ U4 ty (M»^^) V, 7;[.5z'5z..'r^> (ai o 4 ty%.xs.. js-^x* 

P«3a526^^«S27->:-?^^btt5l)o«foT, *HS27ISn»26yikg5L, Col^ 
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[ 0 0 3 4] 

t ft ffi lU - S S S Z 7 (5 ^ X ffl 5X' t lU 3V I a « K » (9 S # * tt . W 2 6 (9 ^ X 
[ 0 0 3 5 ] 

HU ie i3f ;!)D I I 1 5 IC ?j I) T - )* 31 95 a 3f ic ^ Z t 2 1 OL Q t ffl C 5)t t :tl ^ 

. z: (ommis^T^QW^mt xij . ^^mmrnxu.. 7 ;^ § z ZaS*b<9 x 7 x f t -55a 
c 0 0 3 6 ] 

c %n t XI k u - ^ z ^ \%x -J u J . lBiD-^3itt- ^0)^7 niT^ ^ 0.0) 

¥ « C 15 IS # L < , ^ 7 * *S 2 1 OL Q ¥ II :5 ^ c M C/' Z J; ? c E r ^ T 11 Z . PaU- 

<9 IIU R , W ^ f J 3 3 #■ 3S T r tl I , 
[ 0 0 3 7 ] 

mill- 2(*, ^iifSD, ^«?fi. a*c£.*ytT-7-tticr#?)i:b^eci)-fi?)'K ^ 

SSiffit^^ir^+lI. i^W^iJAlI-?!*, *'7X«*&210LC<)^HCttSUC<<, •Ib^flSlC 

t # % I C V fi) 5 I! r ^ r € > h" ffiiffi t ttffl t ^ C V »f» t U II . 
[ 0 0 3 8 ] 

^" ^ t t > K 5S M , ^ t ^ W 9J M C b T ^ ffl <i , 5^ t t ft Z . C (9 

^JSP«-?tt-Ti11fflll(D5o)~?ft*L'<ttO. 05-0. 3um,J;'JfttU<tt 
0. 08-0. 25um(?)y'^tt>H'telil*^'«fflYtl3.D5D*^0. 05um*ii(^) 
Jie, :»"7X*S2l0LlC5if-riSfgiJ^^:^0)mTtJ§?=, *Bt'>IC)1&T, ^DIDXKQ 

^m^^ < ^^^-ffhi . -15. 0. 3LLmtffi:tz>!« ia'i&i©:t?=s55*24i^^^5Si; 

ttl. X**& 2 1 a-<9tiitfr3l+lT U * ? Sir^ftt^af) ^ . 
[ 0 0 3 ?] 

±ieT5Xfr-Y>'>tffi«U;feWBiJiDIIU?jri)"7. tr^X*S2l0Ltt. ^14^©^^ 

W ^ij Y ft Z . W ^ID I ^ © :5" ^ X * « 2 1 OL - H 2 ( ol ) C 51 t J; ? IC. S S 1 2 7 © 
^¥t^*Stft^ ^<5*ffliuai5it9^^Z4»^i^ZT9Xfy - 2 3#-r#5)t 

Yftic *fe> |D|ffiJiDI-?I^St^C'>J<?)-?$=iJi^ofe^Hl2 7tt, -SPQ55*24 

[ 0 0 4 0 ] 

';fe^i::St6YftZmiiEWiJ^$Jfe^9{iaiSl6-?*KS27tfr^*^-CXyf>7Yft;fe 
'JStlfed;). #^ftI*'7X**S2l<i)*ffl2 2i^mftTU*?o ^BtZ^S 
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[ 0 0 41] 

W SJ AD I I S 1 5 lU 11 T . ^ <5 W iJ M (3: > » $ U < tt 0 . 5 n fn J-^ ± "? if) ^ . ii SJ 1 

*t£2 1 0L<9l?^t^^> ^mHaX-^mi ^i^QUfy 7. nWi 2. 1 0LQ))f3^t?l < C^ICJ;^ 
1 whit il^^m^ ^yf , ot'J, CC-?l)?M3iJ*tt, X 5 X f f - Z 3 t tt^r t I 
* Z 4 (9 r t ;Tv t l?fS 5 LI . f^. Sf iJs (5 ±Pitt > flu 15 W iJ flu !* )f 5{i if # Jfe r 

:flfelitto)^Il2 7(5)fJ^>:[5]M-?J)Z. •BflJl»-^Kl2 7Q))f5^tS;t^Ji^, * 
H12 7tl?^StI;fe(i/)9W3iJiEI-?33"7X«®2 1 CL©*EtSP-3T«oit^CVV5J 

#i4:aZ*'7XSt&2 1 <9T)ttt*fr'ISTUTU*?Sr^^L»faf)Z. 
[ 0 0 4 2 ] 

Iil2SfBU^5*^S5Slffi1 eiCJ^LlTia. WiJilOI^(i);!r7X*tS2 1a<i)*ffl>t^^y'f 

rt>Kffii4¥(5ffS», s 9 1 m ^ t J ih c m m '<^)^^^ 9!^mtif m t ill , ^(^wij 

^ 5!(iJI ft - 3f )^ IC y Z « S 2 1 OL t )« * t Z C >; C J; o T ^ ft I . ^ X « 

£f ^ 4i) 14 ft I . 
[ 0 0 4 3 ] 

«iifi)*^5SCtt« |Bl^.^5SCJ;?;&"7X5!5^&2 1a.-v(?)^b¥fiSsr^«tff;L^fe(!;), +tt 

-? ^ 7 J 'J e )S *^ If ft I . ^ tt <9 5# it b T tt . ?K . « 7X . -f V 7- □ C 
il/ 7 il. □ - Jl/ ¥ <5 7 il/ □ - > ^itf K 'J 't? A ¥ 9 7 * iJ :t S S # ^ I ) o » l§i (9 7K 

7X^9 + ft7X^)S»'*it ft Z . SSr« IISjKCIS, « E 5^ » at ^ffifJ"? *m ft Z t 9 

[ 0 0 4 4 ] 

SuiEWiJA]I-fjdi-^;feJ;?C> *'7XS*S2 1©^ii2 2*irlftZc>;tW{feUtZ 
ifiJA]H^<9:(7"773i5*52 1a,<Z)^niCI*, 3nm;!^T<9Jf3^c)^Hl2 7i?f^S 
UTIII. lB]SKS27t(5(?^^IClt*t^C>;ti«)Vt^»^. 3ilW|iJ^$5t)f$!5 
J1-? <J ffl t Z ift )f )il C , ^ H S 2 7 0? t X y f > 7 U > M 33 z 6 lU R «^ W t ^ ^ « I ) 
J; p IC t 3 ;fe 4/) , 7 ;5 iJ ft Q t (9 t ffi t Z C V iff » t u I) „ ^ # IC , 3f )S V U 
T P H 1 1 . 0-1 3 . 0 (9 7 ;b J U e 7J^ )$ )« t ^$ ffl t I C V »• ft f U I ) = P H 1 1 
. 0*$i<?)«^, *HS2 7t+^i^lCiyf>7UTF^StZU^*^°I^E«S)t(?)Xyf 
>7«gt*UTll«l)3V^ft*^;f)I. PH^fl 3. OtjffltZ^. MMl27(9Jf«i4r 
. Wa526*-?Xyf>7^ftZ?J^ftZl*af)lV^tlC« SSS27*f^-ICXyf>7 
tftr. #^ftfe*'7XS*5 2 1<?)^H2 2;yfiPoT3lft?3)r^ft^»'i?)Z. t^lC, CO) 
i]HSJ^5*3l$!aSlS 1 6 -?«i)JJfe^BSt iSdl) I iJt^JSC, r^lDSttfJ. + U - K f J 

- * l§ )S fj # 9 M fJ ( C - ) 1 5i U T t J; 11 . 
[ 0 0 4 5 ] 

± ie © d; p c , w 3u ^ 9{i Ji I s 1 6 -? 5l> )s c 7 ;^ ;5 u e <9 t © t ffi ffl u ^ ^ . s 

IS2 7#-B*D°Dft<5fii)to?-?i^^U>:Z;^ii> ra^KS2 7tt. i^^ilsCJ^oTSRffl 
C}SI?1-ft, P^Stft^. c<5)>;^> mi (ol) , (fc) C^Tvtd;?C, ll tP^ 

^fk 2. d) IBcnmi 1 [) J Y n V, ^ =&?$*24©Sitt, SHl27>:na326>! 
(5«^-?$)ZS^)l^25-?^ftYftj^-c}i;tZu'iJt»rRr^g>:s^. tP^. ^s^*MS2 
7 + if) ^ u i* M H 1 2 7 <?) ^ 1 c H S u fetJfSfJ . ifS»«t. c 

iJ^iJfe^JQa^S-JStft . X 2 1 OL*m *m ft Jfe*'^ XS*£ 2 1 K , 
t iS < iit^ U T o . ^)ttt<i)#ft;fe e 0 I . 
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[ 0 0 4 6 ] 

■ ^mmmmcDtry x^Wii ] a. try x^Wli ^ a.\-^nmmx. i^mmw) . w » , 

, WiJmi5*»5!tiS-?(* . ;(r^X«^S2la.<9^HlCil«*U;felTt«i|J!itl5SSt^;fe(!;), ^ 

ICBSa°Dtt<5€ll*HS 2 7 ^-Smt^lT U * ? . UtllCJ^b, ifiJilDI-?tt> ^ X * 
«Z10LQ*ffltWiJU, ^Ml27tl?«StlC~j;iCJ;'J« ^ m. S 11 Q m ^ n-fJi 

±mi>xT Y t , -0 Q^tih. m m m X '4: Q tr y x z ] 0. Q ^ m )^ n t J m c . 

3#)t (^) r^S IC J; 'J 1 2 7 - y f > 7 r +1 ^ # I) o fe^ t ^ Q f§i t «P*U 

nc>:»--??=^c «oT. SiI;5'^x*«2 1oLZ^^^l'^:^;fe:^?■^xS«2 1t, ^Ci) 

[ 0 0 4 7 ] 

^(5*Ml27©lf^t3nm;XT>:UTi)^„ WiJliJ&'^ISZ?©)? 
^ t i£ ^ f ^ C V IC J; 'J , ^ H 1 2 7 # ii t» Q 7 7 « 2 1 ol Q 1 1 IC iZ^ ^ J-J^ ± IC 

«2 1 0L(5*fflI-?*SS2 7*fr^*^-i::Xyf>7tM*(9^:a^<9fei*»r5)3«fi5]CW 

[ 0 0 4 8 ] 

• 2 7 (?);!r7XM5!c'+ir3yLt ^ a«lHbi|«!;«?)S#^i*« SP 2 6 <?> ^ X 
115!?^ C5y It z a«K^b«5«i)S*$c5if u , 1. oistjfflt, 1. i^yxT Y t ill i) J 

. U©^dJ^, SSS279intllae**JifJlUl&TtZU>;t}lPSUU« a^^CJ;^:!?'^^ 
[ 0 0 4 7] 

• w ffl ijfe 3# 9;^ a -? fa , ijfejf )Sic^tett3X?S)ii t ^ t z u v c j; 7;^:5'J 

6 <k t^n^C^i}) . -0 (0)tif). SHl27©iB*.£Dtttffil(CiflSU^^, If 

[ 0 0 5 0 ] 
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)f 5ft il t SI U . ^ © Sf Su )^ )f ?5 a > 7 7 * « t $1 S »• 0 . 0 1 % © 7 y ?X * 
iglC)US3 5°C-?3:3-^5i»U;feiS> «S0. 0 1 % Q yKWi^t t) U U^kmm (KOH) 
CSg3 5t:-?3*^$S»tZU>;CJ;oTiRo;fe. 
[ 0 0 5 2 ] 

^(!>i^. :«7'77«*5lCifiJAQItJ6U, ^<i)^Htif^Jbfe. CO)BfiJjlQI-?tt, ifBfJ 

W^JtZ^>itC. ^©WSiJlt2nm>:L;feo WiJ;!iGI^, *'77«^SQ^ffllc 

^StI^Sl<9lf?^tt2nm-?i^o;fe. :&'^73i5*glCffiJ<^^»5!fiStJIUfe 
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. ^ © W iJ ^ >f 55 a a , ^ Z * t « M 1 % (9 ?X <b ;& 'J ^ ?K )S )is C )a )t 3 5 °C -? 

^ mmm t J ^ Y c ^ ^ -7 ii ^ , ^ u t . nmm ^ (d if y xmwit np^ , 

C 0 0 5 3 ] 

nmm ] o>iry x^^(i)*.m-^ AF H-^^mb . Rati q ummij q^^-^ ] oiifj-x 
^0. inmJ.y.±*5;oTi)ia^> RoL©iS'^o?$tt3 0%>;5iZ. oS'J. IbIRo. 

«0*ffl»"¥)t"?;r)lC'^t/Tvt = C0^l36^^Jl0RcL©tt'^o^*tt, 3%J-:^T-?^)-7 

^ U t;!?"^ U , I^JS^iJ 2 XS^St ^ i6l ^^J 2 Q ^ X S 

Ci)R0L<9K^o?=$tt- 2%.t;^T-?;^'J, TDHtS, 3. 5nf^-?J)o;t. 
, ¥ ;t 5? ± 0 t ft ^ X S ^5 *M* ^ tL ^ . 

( K ffl 3 ) 

fisjflu I) T « as 0 . o 2 % ©^K^^t 3j u -5 A^K^st t tt^ u . wiJAa i 20 

cJyuTK, ;&"7X«*&icT5'xf->'-tr^5Sfo« «fSJ4S8t.^5iQac?yi)Ttt< a!S2% 

AD I U « 51 IS 3 © 7 X S ffi 1 1# ;fe . 
[ 0 0 6 4] 
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RoL(?)W^^?=¥tt. l5%J.J».±-?i?)'J« TDHK, 5nnn-?i^ofe.C+it?IJS^Jlo) 
^SSVAi5S^5laJU;felSS- Ra0l*i4o?=$*f±*«"J. TDHt1&TU;feO;t^^, WiJ 

AD I t 7 5 L) , ^ B lUX y f > 7 7 ft « "f-m^^i^T )i Y t C . U 40 

ft ic ff o T ± iff e € T 1 1 c *f t ft o 

[ 0 0 5 6 ] 

■ iiJ^r^«-?tt«fiJADiftcx^xf-f-2 stp^jiufe^fr, cftcPmr^j^#ij-?/fv 

U;feJ;?C. T5Xf-i'-23tff^E)?tZC>;«<, SHl27(5-ai3tfl}fiJU« I^St 
Z ^d/) i::©?^ WiJADI t U T t J; I) . S 3i . WiJ AD I t !7 X f -f - 2 3 t PSK b 5 U 

ii^ctt, y ^ ^ t > h- iiiH[<?)iBia, r#«tiiitiifl?r I c cd; , ifii if iJ in i -? r# sJf 

^ftI^*24©iSitt*Hl2 7©)fJf*ii'^-rft(3rj;l). C(?)J;?C%5S!:b;fe.^^> 
[ 0 0 5 7 ] 50 
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• n ^ ;t)D 1 1 s 1 1 > tmmmm') ^ z > sf s i s i 3 . m sj ffl ># 95 a i s i 4 , 
ifiJADiis 1 5 ^&'WSij^)^jt$!f^fiis 1 6 (9 ? ^, '}>^ < Y t DTtin ^ oQis^ 

- £ 5 lu -fe T ^ X * Z 1 a. t )5t ^ t Z ;t iW © )* 5f I S t ia T t I) . 5 - 

:i7'^x*=t52icx,<9*niuit«u;fei}fe*^, ^m. mmm. a ¥9 

^^ij)(Dm^t^t-to)Ytj. u t- 1 u Ttt < flu c ir IS ft 

7X )« . 7 ;b * 'J e 7X )« . + e 7X » « ffl 1 41 z . 

[ 0 0 5 8 ] 

• n ^ ;!)D 1 1 s 1 1 > mmmM') xm ^ i . w s i s 1 3 . w sj ffl ># 95 a i s 1 4 , 

M sj AD 1 1 s 1 5 ^ w ^ )7fe )# $i5S I a 1 6 Q I) -r +1 c7) I ffi <9 1 c ^ 3^ I ffi 1 1^ 10 

^b^^^b}!{ia>:tt«:«7'^XllsXtc§*tLZi;f'!7A^;?f>^;^hi;'^A^;?f>^<9-ii 

mo) ±m ^ ^ y \-:: ^ ^ y^mt I z: Y 1 1) 7 . ^ut> f5Hb^3*^b5ii^aicj;'J« 

« 2 1 OLO)*fflCttElitJ»;'3S»'B5X'rii> ^0tl#Mb^Si^tt I . ^b^^^b5!5JIft 

, (KNO3 ) , mmt h u 0 L (nolnoo ) > mmm (a^-nos ) ^ 

JI Df Q s g ft , ffl U ;fe ;5" y X tt 1^ (7) ^ i J; ij e ft t U < 5 0 ~ 1 5 0 'C f£ )1 1& I) ;U )I 

J; u < tt^b^^^bJiciajiisftQasi^ 3 5 0 ~4 0 0 °cs®-?if) z . 20 

C 0 0 6 9 ] 

mlZ'^'^r - ^-y ^ Lltfy X . T^av ^7 - h try 7. . ^ B% ^b 7 X ¥ t ^1 ffl u 

■7 £ J; I ) . C tL ^ y - 5'' ^ -f ^ X , D y V - \- If y 7. . ^&,it:tfyX^fi. © 

;5" ^ 7 ftsJc't rj 7 Ji. 5 = ^ /.« ib» t ^ < a s ^; 11 » - Z i) tt S « c ^ 7 x ttJ^ 

±!K^Si[^b*!5<J)7;i.:!7'J±IH^S^^>»f)S/tir*ilC-i;iCJ;oTP^t4iI = 
[ 0 0 6 0 ] 

m'H:ft;t^:aTff^Ej:ttizcvcimr« t ^y . f v o ^y . v 

^ y 7 II V ±m ^ ^ ytifM') ^ti^^-zWf^t i Q-f^ ^ -z i <t:u . 

[ 0 0 6 1 ] 

■ lu IE ff AD I -? - H ff^ 1 -? /Tv U T !7 X f t - Y y > t ffl t z c ic pm r - 
:&"7X«^S210LC7)*ffltt«U, ^Kl27t©f^iybTF^StZcV;yf^^g-?i?)4iK> I) 
t*tL^)^ttiSfflUTt.J;l). CO)^?IC*Ml2 7tWSJUTltStIJie, \ 
V h"©^!b:Sfn]>;szs:SiRiic:&'7X9l?^52 i a.9SffltJ«zc'i!«»fRr«gs^tt«fflt 
?c>;t^ft*uu. u+itt. flua(9J;?ic;&'7X«^g2ioLO)tlt)l:5iRiicifiJtlc 

Ttt. ^5iJ^f3^X9^7"Y5/>¥Z;^^Lri4:n.Z. UC<)X!7^7"Y 40 

t ^^^"^mmm. fi;Sff¥j;u^5ii}feffl^sa5tt^uT(9P3^sttQ)x?^7"ttt#u. 
f^x?^7"«tEitertts*«'^, ;&'7X«^52 ioL<?)*llt^<<)S:5ifiic«lc>;i^f-?3= 

Z ? C«5)ct tL^^l t I) ? . 
[ 0 0 6 2 ] 

■ M^mijmiSiin^t^mb -zm±tiiP^&mT^m.7 (Ra.) » ] . 5 n m j-i/l t -? u 

, t)^^^1k(!)MX\h^t (RP) ^>f1 0nhnJ.l^T-?^)IcVt!»ffi[VtZ8l«JS1^^^a 
© I) rti*^ ICle ^Slellc« 7 XS^S. C © J; ? ic ^se: U ;fe « ft « Affile 
lti©5Jii:&'7XS*St*IZc~i;*fr-??=Z. 
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• 1 iE )^ jf 5!!} a tt , x««tatt'^7X^>fiic)i«L ^ 7 ji i) u ^^K^m \z: m 
mt J Y c ^ ^ -zmt ^ t :i itjKJM 5 *^ >i ajKiM 7 <9 u r +i tuciE® (9 

Z c ^ -? z . 

[ 0 0 6 4] 

y K(^)'ifgiElt«#Sffl#i4(Z)J?±at^^'5nm*l-?;P)Zc>^titf1fiJ>^tZiljKJll t)^ 

^m>KiR^ 0) DT^nizfimcD mmtzmn^m try 7.^m.. 

[ 0 0 6 5 ] 
[ 0 0 6 6 ] 

[ fS Bfl Q Xfi » ] 

[ 0 0 6 7 ] 

a >1? Jl 2 I* iS « Jl 6 IC IE «! <?) fg IC J; +1 K . ^ *L Y tl S Jl 1 R I* bS iK Jl 5 C IE IK (9 fg 

[ 0 0 6 8 ] 

al>KJS4 rJiEtto)^HB C ^ ^if* , M>tiS 1 i^MjKjI 3 (D I) t tin C Q % ^ c 

mxi . ^ n s <o « m m E mm t J Y » -7 ^ J , 

if >1?JS 7 ClEti:©f6B^IC asKJl 5 >ift iliKJl 6 ICie«K<Z)f!afl<9aS IC AD t T , \ 

yh"©5¥±il%etlRl±rtt;feA'7XS*BtSiitZu'>;»f-?$=Z. 
[ 0 ffl (?) 1 S ii Bfl ] 

[01 ] nmmm^ify 7. ^m-^ mt mm . 

[il2] (a,) ttffSiJiiDl#-JfettL^;&"7X*«QSffl9-S5t;mtirfflEl> (fc) ttH 

1 Q ^ X S <9 S 1 Q - 93 1 /TV 1 8fr ffl 0 . 
[08] :5" ^ X S *S <9 1^ i& I S t Tv 1 1 S 0 , 
[ 0 4 ] ^ X « <5 * lie if lU AD 1 1 » t « t /T t f4 ?M il . 
[05] C(x) tt;O"7X*IR<i)^ffllC*Sl*fPSJ^+i;fe.tt«t5xt-»10. (fc) 
77ft*&<<)3ilt>;)li5KV9ll«tFvt5'77. 
[ ?i ^ <?) aii Bfl ] 

Z1 'BSffilEli^«ftffi:0'7 XS^&. Z 1 a. ^11, Z4 55^, Z6 

WfiP. 2 7 ^SS. 
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